"achievement oriented behaviour" and may even act as an "endogenous cortical stimulant" (Brooks and Mueller, 1966; Kasl, Brooks, and Cobb, 1966) .
Both these inquiries depend on the accurate identification of factors of physical constitution and environment which contribute to variation in SUA levels.
We report in this paper on some correlates of SUA among persons aged 20 and over in two South Pacific Polynesian populations, which were studied as part of a programme of comprehensive health assessment in South Pacific Polynesian and European groups that our Unit has been conducting since 1962. Particular interest lies in the serum uric acid levels in Polynesian peoples, as these have been found to be high by European standards in the South Pacific (Prior and Rose, 1966) , although not, apparently, in the North Pacific in Hawaii (Healey, Caner, Bassett, and Decker, 1966) . There is also at present a high prevalence of gout among South Pacific Polynesians, which in New Zealand Maori males reaches 10 per cent. (Prior and Rose, 1966) . It is, therefore, surprising to find that 19th-century medical writers commented on the absence of gout in Maoris (Thomson, 1854) , and this raises the possibility that some recent environmental innovation may be responsible. The study of Polynesian groups at different levels of material development which are undergoing environmental change will be crucial in investigating this possibility.
Populations
One group consisted of the adult population of the isolated coral atoll of Pukapuka in the Northern Cook Islands. These people live under a subsistence level economy and their diet is composed chiefly of coconut, taro (a coarse root-crop related to the sweet potato), and fish. The entire population aged 20 and over cooperated in the survey carried out in 1964. The second group comprised a sample of adults who had lived under town conditions for at least 10 years in Avarua in the Southern Cook Islands. In contrast to the Pukapukan environment, these people enjoy a cash economy with ready access to a varied diet, including canned goods. 98 per cent. of the nominated sample co-operated in this survey, also carried out in 1964. Further details of the surveys have been published (N.Z. M.R.C. Special Report, 1966).
Methods
Heights were measured without shoes; subjects were weighed in the lightest of clothing, for which an allowance of 2 lb. was made. A sample of venous blood was drawn from all participants.
Haemoglobin was estimated by a cyanmethaemoglobin method using an E.E.L. colorimeter with 624 filter. Uric acid was measured by a non-enzymatic colorimetric method which has been shown to correlate well with uricase determinations, but gives readings 0 50 mg./ 100 ml. higher (Buchanan, Isdale, and Rose, 1965) : serum was separated from the blood soon after drawing, and stored at -10°C. for at least 3 weeks before SUA estimation to remove non-specific chromogen. The standard error of the method during the surveys was. Table I includes the age and sex distribution of the subjects included in the analysis. A total of 26 persons from the original participants was excluded; these comprised 24 pregnant women (13 in Rarotonga, 11 in Pukapuka) excluded on account of the lowering of SUA during the first 6 months of pregnancy (Boyle, Campbell, Duncan, Grieg, and Buchanan, 1966; Steenstrup, 1956) , one Rarotongan woman suffering from typhoid fever, and one Pukapukan woman with incomplete data. As previously reported, the Cook Islanders have higher SUA levels than Europeans (Prior and Rose, 1966) . The values found are summarized in Table   I .
Results
In both groups, despite the exclusion of pregnant women, mean values tend to be higher for women aged 50 and over than for younger women. No consistent age trend is seen in the males.
As will be discussed in the next section, SUA is related to body bulk in these populations and, in order to examine any age trend, it is necessary to remove the effect of obesity, which also varies with age. The measure used was ponderal index-the height in inches divided by the cube root of weight in pounds. This is simply a method of adjusting body weight for differences in height. It has been validated as a measure of obesity, but suffers from the minor disadvantage that it is inversely associated with body bulk, i.e. the index diminishes as obesity increases.
Using regression coefficients derived separately for each age/sex group, the observed values were adjusted to the mean ponderal index of the appropriate total sample. The result is shown in Fig. 1 the third to the fourth decades has been observed (Mikkelsen, Dodge, and Valkenburg, 1965; Popert and Hewitt, 1962) , which was not seen in either ofthe Polynesian groups, nor in a group of New Zealand Maoris studied previously (Prior, Rose, and Davidson, 1964) . It is possible that this feature has been obscured by inaccuracy in the reported ages of the Polynesians. Analysis showed that there was no effect of parity on SUA values in either of the groups of women reported here. Fig. 2 (opposite) shows the frequency distributions of body weight and ponderal index (height in inches divided by the cube root of the weight in pounds) in the samples. Linear correlation coefficients between SUA and body weight were calculated in age-and sex-defined groups. In several of the groups the distributions of body weight were significantly skewed to the right, so corielation coefficients were also calculated between SUA and a logarithmic transformation of weight which had a more consistently normal distribution. The transformation did not alter the significance pattern but gave slightly higher coefficients, which are presented in Table II (opposite).
Body Bulk
Also shown in Table II tP<0-0 (modal PI class 12 -0 to 12 -4), with the older, fatter subjects (modal PI class 1 1 0 to 11 4)). The three series of correlation coefficients in population/sex groups were also pooled. In both populations and both sexes, PI showed a highly significant correlation with SUA (P< -01). Overall, PI accounted for slightly more of the SUA variance than did body weight, and is used to adjust SUA values for body bulk in other analyses in this paper. Other combinations of height and weight, including DuBois' formula for body surface area, were tested for correlation with SUA in sub-samples, but were no better than the ponderal index.
Haemoglobin
The Pukapukans of both sexes have low values of haemoglobin compared with Rarotongans who, in turn, have slightly lower mean values than New Zealand Europeans (Prior, Morrison, Rose, and Davidson, 1965) , particularly in females. Distri- Alcohol Intake Although short-term increases in SUA following alcohol intake or infusion are reported (Lieber, 1965) , A subject who consumed twelve or more bottles of beer in a weekend, or reported regular intoxication, was classed as a heavy drinker. Some of the persons so classified would also drink during the week, and might also consume home-made alcoholic brews. Men who denied alcohol intake for at least 12 months were classed as non-drinkers. Table IV and Fig. 3 show that for Rarotongan males there is a tendency for mean SUA to increase with reported alcohol intake. Initial analysis showed that the different age groups were similar in their trends with alcohol intake, so all ages have been combined. The differences in ponderal index between the drinking groups were very small and the effect of adjusting the observed SUA values for their regression on ponderal index was negligible (Table IV, Europeans has been commented on before (Prior and Rose, 1966) . This is in contrast with the findings in a small group of Polynesians in Hawaii whose SUA values were similar to those of Caucasians (Healey and others, 1966) , and, from the dispositions of the populations, both genetic and environmental factors could be relevant. Despite their higher values, the South Pacific Polynesian groups show variations with age and sex that are essentially similar to those in population groups of European origin (Mikkelsen and others, 1965; Popert and Hewitt, 1962) , except for the absence of a fall in the fourth decade among women.
Although the relationship had been noted earlier in patients with cardiac and respiratory disease (Lewis and Gardner, 1960) , Acheson and O'Brien (1966) were the first to report a correlation between SUA and haemoglobin levels in a general population. It was more prominent in men than in women. There is no evidence for a similar relationship in our samples, as the one significant correlation coefficient (for Pukapukan males aged 20-29) might have arisen by chance.
A positive relationship between SUA and body bulk has been reported in European and South Pacific Polynesian groups (Acheson and O'Brien, 1966; Dunn, Brooks, Mausner, Rodnan, and Cobb, 1963; Mikkelsen, 1965; Prior and others, 1964) , and there is evidence of a similar relationship in other peoples (Burch, O'Brien, Need, and Kurland, 1966; O'Brien, Burch, and Bunim, 1966) . The mechanism of the relationship is still obscure, and the measure of body bulk giving the best prediction of SUA varies from study to study. O'Brien and others (1966) , studying Blackfeet and Pima Indians, found that body surface area gave the best correlation. Acheson and O'Brien (1966) , in their Connecticut population, found a better relationship with weight in women and with ponderal index in men. In Tecumseh, the correlation of SUA was slightly better with observed weight in women and relative weight in men (Mikkelsen, 1965) . In our data, ponderal index appears slightly better than weight in three of the four population/sex groups analysed. The difference is insignificant but raises the possibility that, in the Polynesians, SUA may be more closely related to obesity than to body size per se. Ponderal index correlates with relative obesity measured densitometrically, but is not an ideal measure since, in Caucasian populations at least, it probably overestimates the prevalence of obesity among short subjects, and underestimates it among the tall (Billewicz, Kemsley, and Thomson, 1962; Khosla and Lowe, 1967) . We have no densitometric validation of ponderal index as a measure of obesity in our populations.
Our data indicate that SUA increases with reported alcohol intake among men at all ages. The method of rating intake was crude, and we have no independent check on its validity or reliability. The ratings were made independently of biochemical and physical findings, but might have been biased by some variable perceptible by the observer and correlated with SUA. With the exception of obesity, which was corrected for in the analysis, it is not clear what such a factor might be. We consider that it is more likely that the rating was subject to unsystematic error, so that the correlation of SUA with alcohol has been underestimated, perhaps severely. This is not the first report of a relation between alcohol intake and SUA, but its relevance to the interpretation of epidemiological and clinical SUA determination has received little attention. A preliminary communication from the Tecumseh study reported a similar relationship between SUA and habitual alcohol intake (Dodge, 1965) , and it has also been commented from the Framingham group that subjects with hyperuricaemia and with gout tended to consume more alcohol than the general population (Hall, 1965) . Saker, Tofler, Burvill, and Reilly (1967) have recently reported a similar relationship in a group of Australian men selected as being either teetotallers or quotidian alcohol drinkers; occasional or intermittent drinkers were not included. Short-term increases in SUA following alcohol ingestion or infusion have been reported (Lieber, 1965) , and our findings may simply show effect of drinking during the 24 hours or so before examination, perhaps potentiated by a reduced food intake during the period (Maclachlan and Rodnan, 1967) . It is necessary, however, to exclude the possibility that alcohol intake may be a manifestation of constitutional factors which include, or result in, a raise SUA. Although it seems at first sight that alcohol intake is one more factor to be considered in accounting for the difference in SUA values between executives and craftsmen (Dunn and others, 1963) , for example, it could be urged that alcohol intake, like executive status, is itself a direct, or a socially modulated, manifestation of high-drive behaviour which, in turn, is due in part to a high SUA. The hypothesis that SUA may act as an endogenous cortical stimulant, which is currently being proposed by Cobb and others (Brooks and Mueller, 1966; Dunn and others, 1963; Kasl and others, 1966) , is obviously an important one. Delineation of the physical factors of constitution and environment associated with variation in SUA levels will be essential for testing such an hypothesis.
Summary
Serum uric acid determination from surveys on two South Pacific Polynesian Islands are reported. The Polynesians have higher mean levels than Europeans, but show essentially similar variations with age and sex, and positive correlations with measures of body bulk. There was no evidence of a relationship between SUA and haemoglobin. In the one group of men for which data were available, a positive relationship was found between SUA and reported habitual alcohol intake, which was independent of the association with body bulk. The relevance of these findings to epidemiological and clinical studies is discussed. 
